(B) Effect of the set1⌬ mutation on Ty1his3AI and total Ty1 RNA levels. Total RNA from SET1 and set1⌬ strains was hybridized to a 32 P-labeled sense strand HIS3 riboprobe to detect Ty1his3AI RNA (top), an antisense Ty1 riboprobe to detect total Ty1 RNA (middle), and an antisense PYK1 riboprobe as a loading control (bottom). These data are representative of three RNA blots. The set1⌬/SET1 ratio of Ty1his3AI RNA normalized to PYK1 RNA (ϮSE) is 3.3 (Ϯ0.2). The set1⌬/SET1 ratio of total Ty1 RNA normalized to PYK1 RNA is 1.0 (Ϯ0.1). (C) mURA3-LEU2 rDNA-silencing assay. Ten-fold serial dilutions of stationery-phase cultures of SET1 or set1⌬ strains containing the mURA3-LEU2 cassette at the rDNA or at leu2⌬1 were spotted onto SC-Leu, 5-FOA, or SC medium to monitor expression of the mURA3-LEU2 cassette. The slightly smaller colony size of the SET1 ϩ strain JS210-1 (mURA3-LEU2 at leu2⌬1), compared to the set1⌬ strain MBY1317 on SC-Leu medium is most probably caused by the trp1⌬63 mutation present in JS210- (Figure 2) show that both Net1 and Sir2 associate with the rDNA nontranscribed spacer (NTS) at wild-type levent in the sir2⌬ mutant ( Figure 3B ). In this mutant, the level of K4-methylated H3 is modestly increased at the els in set1⌬ mutants. Additionally, we examined the localization of SIR2 and NET1 fused to the coding region rDNA, is unchanged at SPT15, and is increased approxi- ; in the sir2::hisG mutant, it was 1.1 (Ϯ0.1) ϫ 10 Ϫ7 ; and in the set1⌬ sir2::hisG double mutant, it was 3.8 fore, Sir2 is not required for H3 K4 methylation, although it does affect the level of methylated H3 at TEL-VIR.
( Ϯ0.6) ϫ 10
Ϫ7
. Therefore, the silencing defect is significantly increased in the double null mutant, indicating Second, we tested if H3 acetylation at K9 and K14 is dependent upon Set1 or Sir2. We found that the levels that Set1 and Sir2 contribute independently to rDNA silencing. of diacetylated H3 at the rDNA, SPT15, and TEL-VIR were unaffected by the set1⌬ mutation ( Figure 3B ). We conclude that Set1 does not control the level of diaceAnalysis of rDNA Silencing in the Presence of an Unmethylated Form of Histone H3 tylated H3 at the rDNA or at the other loci examined. We then tested if the acetylation levels are dependent If the rDNA-silencing defect in set1⌬ mutants is caused by a defect in histone H3 K4 methylation, then an H3 upon Sir2. Previous work has shown that sir2⌬ causes hyperacetylation of histones H3 and H4 located at the mutant that cannot be methylated should cause the same rDNA-silencing defect as a set1⌬ mutation. To HM loci [30, 31]; however, this has not previously been tested for rDNA. We found that sir2⌬ causes a 3-fold test this model, we measured rDNA silencing in an H3 mutant with a substitution of arginine for lysine at posiincrease in the level of diacetylated H3 at the rDNA ( Figure 3B, left panels) (Figure 4) show that either a set1⌬ mutation or the H3 (right panels), and no change at SPT15 (middle panels). We conclude that the Sir2-dependent hypoacetylation K4R mutant causes a similar increase in Ty1his3AI mRNA levels. Significantly, in the set1⌬ H3-K4R double of H3 in the rDNA is independent of Set1. mutant, there is no greater increase in mRNA levels, strongly suggesting that each mutation impairs silencing Analysis of rDNA Silencing in a set1 sir2 Double Mutant by a common mechanism. In these experiments, we also observed an effect of both set1⌬ and H3-K4R on To test if Set1 and Sir2 act independently by a genetic test, we compared rDNA silencing in set1⌬ and sir2::hisG total Ty1 mRNA levels, in contrast to what was observed for set1⌬ in strains with a wild-type configuration of single null mutants to a set1⌬ sir2::hisG double null mutant by measuring the frequency of transposition of a histone genes ( Figure 1B ). This effect is not understood, although it may be due to the reduced number of H3-Ty1his3AI element located in the rDNA. The average (n ϭ 22-27) frequency of transposition (ϮSE) of the rDNA-H4-encoding genes present in the strains used for this experiment (Experimental Procedures). We have obTy1his3AI element in the wild-type strain was 5.8 (Ϯ1.3) ϫ 10 Ϫ9 ; in the set1⌬ mutant, it was 6.7 (Ϯ0.7) ϫ served that some set1⌬ phenotypes are strengthened 
, a 4.3-fold increase at TEL-VIR tion 4 (K4R) that is not methylated in vivo [17]. Our results

